Post-transcriptional regulation of autophagy in C2C12 myotubes following starvation and nutrient restoration.
In skeletal muscle, autophagy is activated in multiple physiological and pathological conditions, notably through the transcriptional regulation of autophagy-related genes by FoxO3. However, recent evidence suggests that autophagy could also be regulated by post-transcriptional mechanisms. The purpose of the study was therefore to determine the temporal regulation of transcriptional and post-transcriptional events involved in the control of autophagy during starvation (4h) and nutrient restoration (4h) in C2C12 myotubes. Starvation was associated with an activation of autophagy (decrease in mTOR activity, increase in AMPK activity and Ulk1 phosphorylation on Ser467), an increase in autophagy flux (increased LC3B-II/LC3B-I ratio, LC3B-II level and LC3B-positive punctate), and an increase in the content of autophagy-related proteins (Ulk1, Atg13, Vps34, and Atg5-Atg12 conjugate). Our data also indicated that the content of autophagy-related proteins was essentially maintained when nutrient sufficiency was restored. By contrast, mRNA level of Ulk1, Atg5, Bnip3, LC3B and Gabarapl1 did not increase in response to starvation. Accordingly, binding of FoxO3 transcription factor on LC3B promoter was only increased at the end of the starvation period, whereas mRNA levels of Atrogin1/MAFbx and MuRF1, two transcriptional targets of FoxO involved in ubiquitin-proteasome pathway, were markedly increased at this time. Together, these data provide evidence that target genes of FoxO3 are differentially regulated during starvation and that starvation of C2C12 myotubes is associated with a post-transcriptional regulation of autophagy.